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(54) Title of the Invention: Grinding Apparatus 



(57) [Abstract] 

[Object] To ensure that waste-free and thorough grinding is performed with a die grinding apparatus. 

[Configuration] An apparatus in which a configuration is provided that will determine the luster in the 
vicinity of a grinding tool 4, compare it to the luster setting that has been selected, and give instructions 
for the resumption of grinding if the luster is imperfect. 

[see source for diagram] 

[callouts:] 
8 — Resume-grinding command device 
7 — Luster setting device 
6 — Luster tester 

2— Robot body 

4 — Grinding tool 

5— Die 

3 — Spindle motor 
1 — Control device 
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[Scope of Patent Claims] 

[Claim 1] A grinding apparatus wherein there is contained a means to determine the luster of the 
substance to be ground, a means to set the desired luster, and a means to compare the determined luster 
that is determined, as mentioned above, with the luster that has been designated and resume grinding until 
the desired luster is obtained, in a device that performs grinding by causing a grinding tool to travel along 
a preprogrammed pathway. 

[Brief Explanation of the Invention] 

[0001] 

[Industrial Field of Application] The present invention relates to a cutting apparatus for robots that 
grind stamping dies. 
[0002] 

[Prior Art and its Problems] By way of illustration, when working with a stamping die, we first cut out 
the shape of the die on a profiler. It is then ground by hand or by a robot to become a die with smooth 
surface. In this instance, in performing the grinding by robot, a robot similar to the one shown in FIG. 2 is 
utilized. More specifically, in FIG. 2 the control device 1 regulates the movement of each joint and arm 
on the robot body 2, and grinds the die 5 by traveling along a preprogrammed pathway and moving the 
grinding tool 4, which is rotated at the same time by the spindle motor 3. 

[0003] The following problems exist with conventional methods because they do not have a means to 
determine the smoothness of the die surface after grinding. 

1) They cannot guarantee whether grinding has been performed until the desired luster is obtained, even if 
all processes are completed in accordance with the program in control device 1 . 

2) There is, instead, a possibility that they will continue to grind and waste time despite having already 
obtained the desired luster. 

[0004] An object of the present invention is, by taking the above problems into consideration, to 
provide a grinding apparatus that puts a stop to insufficiency and waste in grinding. 
[0005] 

[Means for Solving the Problem] The present invention that solves the above-mentioned problems is 
characterized in that it contains a means to determine the luster of the substance to be ground, a means to 
set the desired luster, and a means to compare the determined luster that is determined, as mentioned 
above, with the luster that has been designated and resume grinding until the desired luster is obtained, in 
a device that performs grinding by causing a grinding tool to travel along a preprogrammed pathway. 

[0006] 

[Operation] It is possible to perform grinding until the desired luster is reached, and grinding without 
excess or deficiency is also possible because the grinding of the area will cease when the desired luster 
has been achieved. 

[0007] 

[Embodiments] We will explain here the embodiments of the present invention by making reference to 
FIG. 1, FIG. 3, and FIG. 4. FIG. 1 is one embodiment, in which luster tester 6 is provided on robot body 2 
facing the grinding surface. This luster tester 6 is made up of a projector 6a and a receiver 6b, as shown in 
FIG. 3, which are placed in opposition to each other so that together they will end up reflecting at right 
angles to each other with respect to the reflective surface. 

In this instance the light from projector 6a is not a perfect spot of light because the grinding surface is not 
completely flat, and using light that has a uniform spread requires us to ensure that the one-way receiver 
6b is able to focus the light from a reasonably broad band, and it is necessary, for example, to seek 
integral values for the amount of light received with a two-dimensional CCD camera. In the luster 
measurements of luster tester 6, luster is defined as the amount of light received divided by the amount of 
light projected, the mirror surface being designated as 1 . In FIG. 3, the received light amount /?/ projected 
light amount a grows larger and approaches 1 , the closer the reflective surface is to the mirror surface. 
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[0008] At the same time, the desired luster is set by the operator with luster setting device 7. In the 
resume-grinding command device.8, the luster of the die surface near the tip of the grinding tool is taken 
in from luster tester 6 and compared to the luster coming from the luster setting device 7 at the same time 
as its mean values are sought. Then, in a situation where the luster from luster tester 6 is lower than the 
luster that is specified, it give instructions to control device 1 to continue to perform grinding of the same 
area. In the control device 1, resume-grinding instructions are incorporated as software and the grinding 
of the area is resumed if a resume-grinding instruction is issued, while the grinding area will be moved in 
accordance with the software when one is not issued. 

[0009] FIG. 4 illustrates the operation of resume -grinding command device 8. More specifically, a flow 
consisting of calculations of inputs and means values for measurement data, comparisons with measured 
values, and resume-grinding command outputs when they are smaller than set values is implemented. 

[0010] Thus, it is able to manufacture dies of uniform quality without wasted time because it will 
continue with the grinding until the desired luster is obtained. 

[0011] 

[Effects of the Invention] As we have explained above, it is able to manufacture dies of high quality 
without wasted time and while unattended because it will continue with the grinding, measuring the 
luster, until the desired luster has been obtained. 

[Brief Explanation of the Drawings] 

[FIG. 1] Block diagram of one embodiment of the present invention. 

[FIG. 2] Block diagram of a conventional example. 

[FIG. 3] Explanatory diagram of luster measurement. 

[FIG. 4] Flow chart based on resume-grinding command device. 

[Explanation of the Codes] 



1. 


Control device 


2 


Robot body 


'4 


Grinding tool 


5 


Die 


6 


Luster tester 


6a 


Projector 


6b 


Receiver 


7 


Luster setting device 


8 


Resume-grinding command device 
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[FIG. 1] 

[see source for diagram] 
[FIG. 1 callouts:] 

8 resume-grinding command device 

7 luster setting device 

6 luster tester 

2 robot body 

4 grinding tool 

5 die 

3 spindle motor 
1 control device 



[FIG. 2] 

[see source for diagram] 
[FIG. 2 callouts] 

1 control device 

3 spindle motor 

2 robot body 

4 grinding tool 

5 die 



[FIG. 3] 

[see source for diagram] 
[FIG. 3 callouts:] 

6a projector 

6b receiver 

received light amount ft 
projected light amount a 
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[FIG. 4] 
[see source for diagram] 

START 



Input measurement data 
from luster tester 



Calculate average for 
1 area section 



Compare with set values 
in the luster setting device 

Average value < Set value NO 
YES 

Input resume-grinding instruction 



END 
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Abstract of JP51 38531 
PURPOSE:To carry out unmanned 
manufacturing of high quality metallic mold by 
making a measurement of the gloss of a work 
to be polished, and controlling the polishing 
movement making a comparison between the 
measured results and the set value. 
CONSTITUTIONS gloss measuring device 6 
consisting of a light emitting device and a light 
receiving device which are. placed mutually 
opposite to each other relative to the relective 
surface is provided to a robot body facing 
toward a polished surface, and the gloss of a 
press metallic mold 4 which is a work to be 
polished is measured. The measured data 
together with the set data to be set by a gloss 
setting tool 7 are received by a polishing 
continuation command device 8. The gloss of 
the metallic mold surface in the vicinity of the 
tip of a polishing tool 4 measured by the gloss 
measuring device 6 is collected to obtain the 
average value, and a comparison is made 
between the average value and the set value. 
When the measured value is smaller than the 
set data, the command to continue the 
polishing work in the same region is outputted 
to a control device 1 , and the polishing work of 
the metallic mold by the polishing tool 4 is 
continuously achieved. 
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